N ationally, measures of student success such as retention rates have become key factors in the evaluation of 4-year colleges and universities. Public awareness of retention rates, coupled with fundamental institutional commitments to facilitate student success, have resulted in the emergence of retention as a major issue of concern for higher education institutions. In an effort to retain students, numerous institutions have initiated programs designed to meet the needs of students at risk for withdrawal prior to graduation (Lang, 2001 (Lang, -2002 . Researchers and higher education professionals have focused on investigating the factors associated with the decision to withdraw from postsecondary education with the intent of understanding this phenomenon sufficiently to develop intervention programs designed to improve institutional retention rates.
A number of theories have been offered to account for the voluntary withdrawal of college students. One of the most prominent of these theories emphasizes the degree of fit between individual students and the college environment (Tinto, 1975) . Students enter college with a range of background traits, such as school experiences, academic aptitude, and family background. These traits influence an initial commitment to institutions, which can influence both the extent to which students become integrated into institutions as well as academic performance (Pascarella & Terenzini, 1983) . According to Tinto (1975) , institutional integration, which has as components both academic and social integration, is critical for explaining why college students voluntarily withdraw from school. The greater a student's level of social and academic involvement, the greater his or her commitment to an institution and to the goal of graduation (Terenzini, Lorang, & Pascarella, 1981) . Thus, students who are involved in social and academic aspects of universities are less likely to withdraw than those who are not as involved. Tinto's (1975) theory has become "near-paradigmatic in the study of undergraduate retention" (Berger & Milem, 1999, p. 642) , has undergone numerous validation efforts (e.g., Knight, 2002; Pascarella & Chapman, 1983; Pascarella & Terenzini, 1980; Terenzini et al., 1981; Tinto, 1982) , and has been shown to perform reasonably well in predicting student attrition. Pascarella and Terenzini (1980) made a significant contribution to the study of college student attrition by operationalizing Tinto's (1975) theory of student integration with the Institutional Integration Scale (IIS). The IIS is a self-report measure that consists of five facets of institutional integration. Thirty Likert-type items measure these five facets of institutional integration on the subscales Peer Group Interactions, Interactions With Faculty, Faculty Concern for Student Development, Academic and Intellectual Development, and Institutional and Goal Commitment. The first two subscales, Peer Group Interactions and Interactions With Faculty, measure the higher order factor of social integration, while the remaining three subscales assess academic integration. Numerous studies have successfully used the IIS to measure institutional integration (Berger & Milem, 1999; Mallette & Cabrera, 1991; Mannan, 2001; Terenzini et al., 1981) . Recently, French and Oakes (2004) evaluated the psychometric properties of the IIS, including its factor structure, and recommended adding four items to the IIS that were previously deleted by Pascarella and Terenzini (1980) .
To more fully understand student attrition, one influential study examined the differential validity of each subscale in predicting withdrawal decisions across student sex, race, and academic aptitude (Pascarella & Terenzini, 1980) . Interestingly, the quality of peer group interactions was more predictive in the decision to withdraw for women than it was for men. Conversely, the level of institutional and goal commitment was more strongly associated with the decision to withdraw for men than it was for women. Although a follow-up study by Terenzini et al. (1981) did not find differences in the predictive validity of the subscales, these contradictory findings warrant further investigation. True differential validity for the facets of the IIS would suggest a need for unique interventions aimed at retaining men and women. For example, women may derive more benefit from programs that encourage interaction with peers, such as orientation and/or interest or discussion groups. Alternatively, men may benefit more from interpersonal interactions with academic advisors. If differential validity truly exists for the IIS, the development of different retention programs for men and women could significantly improve an institution's ability to meet the specific needs of each student and thus improve student retention.
However, the differential validity results reported by Pascarella and Terenzini (1980) can be explained a number of ways. First of all, these observed differences could be truly indicative of differential relative utility of the individual scales in predicting retention for male and female students, as suggested by Pascarella and Terenzini. An alternative explanation is that the items or scale function differently for different groups. That is, the scale or items inaccurately measure the underlying attribute for men, women, or both when they do not actually differ on given attributes (Collins, Raju, & Edwards, 2000) . This phenomenon is known as differential functioning (DF) or a lack of measurement equivalence or invariance. Many authors have discussed the importance of establishing equivalent measures before comparing observed scores and have noted that if measures do not function equivalently across samples, observed scores for these samples cannot be confidently compared (Jöreskog, 1969; Meredith, 1993; Millsap, 1995; Raju, Laffitte, & Byrne, 2002; Reise, Widaman, & Pugh, 1993; Vandenberg & Lance, 2000) . The need to establish measurement invariance for the IIS would seem particularly strong given that it is the most widely used measure of factors affecting student retention and that previous studies have shown differential predictive validity by gender for IIS subscales of peer group interaction and institutional and goal commitment (Pascarella & Terenzini, 1980) . These differential findings offer potential insight into the differential socialization process of men and women and suggest the need for differing retention programs. However, if these results are to be trusted, DF must be ruled out as a possible cause of this differential validity.
Item response theory (IRT) is a widely used and effective technique for assessing DF (Camilli & Shepard, 1994; Collins et al., 2000; Embretson & Reise, 2000; Raju, van der Linden, & Fleer, 1995) . IRT is a model-based measurement paradigm used to examine the relationship between an individual's level on a latent trait and the probability of a certain item response (Lord, 1980) . Although originally developed for use with dichotomous test data, IRT methods have been extended for use with polytomous data such as those with IIS ratings. Although there are several IRT models for such polytomous items, we chose to use one of the most commonly used models, the graded response model (GRM; Samejima, 1969) . With the GRM, the relationship between a participant's level of a latent trait (θ) and a participant's likelihood of choosing a particular response category is typically depicted by a series of operating characteristic curves (OCCs). The OCCs for each item are calculated using the function (1) where P * ik (θ s ) represents the probability that an examinee (s) with an ability level θ will respond to item i at or above response category k. In the GRM, the a parameters represent item discrimination, or the strength of the relationship between the latent trait and the probability associated with the observed response. Only one a parameter is needed for each item because this parameter is constrained to be equal across OCCs within a given item, although a i parameters may vary across items under the GRM. There is one fewer b parameter (one for each OCC) than there are item response categories. These b parameters determine the horizontal location of the OCCs, which relate the probability of response to levels of the latent trait.
DF can occur at the item level (differential item functioning [DIF]) when individuals with the same level of a latent trait, but differing in group membership, exhibit differing response probabilities for an item. Differential test functioning (DTF) is the scale-level equivalent of DIF and refers to the differences in expected scale scores by individuals with equal amounts of the latent trait who are members of different groups. An alternate definition of DTF is that it represents systematically consistent DIF across items within a scale (Robie, Zickar, & Schmit, 2001 ). Both DIF and DTF are important to assess because items with DIF favoring different groups can have a canceling effect in which DIF exists, but the scale as a whole does not function differently across groups (Raju et al., 1995) .
The purpose of the present study was to examine DF at the item and scale levels for all five subscales of the IIS on the basis of the gender of the respondent. Moreover, we attempt to replicate the differential validity by gender findings of Pascarella and Terenzini (1980) and further examine the psychometric properties of all IIS subscales using an IRT framework.
Method Participants
The participants in this study were freshman students enrolled at a large, landgrant university in the southeastern United States. Freshmen were chosen as the focal population because previous research has indicated that the majority of student attrition occurs early during the 1st year of postsecondary education (Horn & Carroll, 1998 ). An invitation to participate in the study, with a link to the Web-based survey, was e-mailed to the entire freshman class (N = 3,846) during the 2nd month of the fall semester. If they completed the survey, participants' names were entered in a drawing for a monetary prize, and the survey response rate was 39.3% (n = 1,513).
Demographic information was collected indirectly by matching student identification numbers from the survey to the annual student database of the institution. The sample demographics closely corresponded to those of the entire freshman class, indicating a lack of systematic response bias by gender or race. Table 1 compares the demographic information of the sample with that of the freshman cohort. High school grade point average for our respondents averaged 4.16, while that of the entire cohort was 4.09.
Measures
The IIS. The IIS (Pascarella & Terenzini, 1980) was used to assess the academic and social integration of the students. As previously mentioned, the IIS consists of 30 Likert-type items that make up five subscales. The following provides information regarding the number of items in each subscale, the coefficient α values for the sample data, and an example item from each subscale: Peer Group Interactions (7 items, α = .83, "It has been difficult for me to make friends with other students"), Interactions With Faculty (5 items, α = .82, "My nonclassroom interactions with faculty have had a positive influence on my career goals and aspirations"), Faculty Concern for Student Development (5 items, α = .73, "Few of the faculty members I have had contact with are generally interested in students"), Academic and Intellectual Development (7 items, α = .75, "I am satisfied with my academic experience at [institution name]"), and Institutional and Goal Commitment (6 items, α = .68, "It is important for me to graduate from college"). Although the context of score use is important for interpretation, an internal consistency estimate of .70 or greater is often considered acceptable for the purposes of research (Henson, 2001; Nunnally & Baker et al. / Assessing Gender-Related DIF 549 Retention. Previous research has indicated that considerable portions of students who withdraw from college do so during their 1st year of enrollment (Eckland, 1964; Marsh, 1966) . The retention of each student was assessed on the 11th day of the fall semester of their sophomore year, after the drop/add period for courses.
Analyses
Model fit. The IRT analyses used for this study assume that the GRM fits the observed data. To test this assumption, we assessed the unidimensionality of the subscales in question in both male and female samples independently. To confirm this assumption, an exploratory factor analysis with principal-axis factoring was conducted separately for each IIS subscale (see Hambleton, Swaminathan, & Rogers, 1991 , for an overview on methods of testing dimensionality as a prerequisite for IRT research). In addition, we also visually inspected plots of expected versus observed item responses to determine model fit (cf. Wang & Russell, 2005) .
IRT DIF and DTF analyses. Multilog 6.3 (Thissen, 1991) was used to estimate the item parameters using Samejima's (1969) GRM. Item parameters were estimated separately for each group by subscale. With the GRM, for each item, one a parameter is estimated that indexes the strength of the relationship between the latent construct and the item. Additionally, one fewer than the number of response option boundary response function (b) parameters are estimated. These b parameters represent thresholds, or the amount of latent trait needed to be equally likely to choose a response option (e.g., 2) and those higher (e.g., 3 to 5).
To test for DIF and DTF, it was first necessary to link the item parameters for the two groups onto a common metric (cf., Flowers, Oshima, & Raju, 1999) . Linking was accomplished by using a modified version of the test characteristic curve method (Stocking & Lord, 1983) to estimate equating coefficients using the Equate 2.1 program (Baker, 1995) . Under the test characteristic curve method, true scores are estimated for each group using information from all item parameters estimated separately in the two groups. Next, equating constants are estimated via an iterative process to minimize the sum of the squared differences in true scores across several points on a general θ distribution (Baker, 1995) . It is important to note that Stocking and Lord's (1983) original procedure minimized the estimated true scores across all respondents, not a θ distribution.
Educational and Psychological Measurement
After the subscales were equated, the DIF and DTF statistics were computed using the DFIT P6 program (Raju, 1999) . The DFIT program results in two indices of primary interest, NCDIF (an item-level DIF index) and DTF (a scale-level DTF index). NCDIF, the noncompensatory DIF index, is an item-level index and is not used to draw conclusions regarding the scale as a whole. This index is similar to traditional indices of DIF, namely Lord's (1980) χ 2 and Raju's (1988) unsigned area index (Flowers et al., 1999; Raju et al., 1995) . With regard to the DTF index, a test is said to function differently if the expected test score for the focal group is not equal to the expected test score of the referent group. Although χ 2 tests of differing parameters are available for DIF and DTF indices, these have been shown to overidentify items as exhibiting DIF (see Raju et al., 1995) . Instead, Raju (1999) recommended using a cutoff of 0.096 for the NCDIF index for an item with five options. Thus, items with NCDIF indices greater than 0.096 were considered to exhibit DIF. The program calculates the cutoff for the DTF index by multiplying the NCDIF cutoff by the number of items on the subscale.
Differential predictive validity. Logistic regression was used to determine the predictive validity of each subscale and whether there was differential predictive validity by gender. To assess differential validity, subscale-by-gender interaction terms were created and entered as independent variables. The dependent variable was retention after 1 full year. At the time student retention was assessed, a total of 130 (8.59%) students from the sample had withdrawn from the university. The attrition rate for freshman for the previous academic year at this institution was 11%.
Results

Scale Characteristics and Unidimensionality
The means and standard deviations for each subscale in both groups are reported in Table 2 . The results of the exploratory factor analysis indicated that each subscale displayed one large eigenvalue, with all other eigenvalues less than one. A separate factor analysis was performed for each gender, and the results for men are summarized here. The factor analysis results for women were highly similar to the results for men. The first and second eigenvalues (in parentheses) for each subscale were as follows: Peer Group Interactions, 3.19 (0.40); Interactions With Faculty, 2.73 (0.30); Faculty Concern for Student Development, 1.76 (0.60); Academic and Intellectual Development, 2.44 (0.01); and Institutional and Goal Commitment, 2.27 (0.20). For each of the subscales, the first factor extracted accounted for more than 95% of the common variance among the items. On the basis of these results, the assumption of unidimensionality of each subscale appeared to be met.
IRT Analyses
The GRM was applied separately for each group according to the subscale in question. Table 3 contains the equated parameter estimates for each item by subscale. Overall, the b parameters were adequately spread out across the possible values of the latent trait. However, six of the items had low a parameters ranging from .52 to .70, which indicates that these items may not adequately reflect the construct being measured. Interestingly, four of the six items in question are negatively worded.
None of the 30 items exceeded the NCDIF cutoff value, thus no DIF was found for any of the IIS items. Because no DIF was found, not surprisingly, no subscale as a whole indicated DTF. Thus, the IIS appeared to function equivalently across genders in our sample.
Predictive Validity
The logistic regression model consisting of 11 factors including gender, the five subscales, and five interaction terms was found to be statistically significant (χ 2 = 97.1693, df = 11, p < .0001). Overall, the logistic model performed adequately according to Hosmer and Lemeshow's (2000) goodness-of-fit test (p = .1853).
Two of the five subscales were predictive of student retention: Academic and Intellectual Development and Institutional and Goal Commitment. It is important that parameter estimates of the five interaction terms were not statistically significant. Thus, the subscales did not differ in predictive validity as a function of gender in this study. The log odds ratios offer an indication of the strength of the effect of each variable in the model, excluding interaction terms, as well as the direction of the effect (a positive effect on retention if the ratio is greater than 1, a negative effect if the ratio is less than 1; see Table 4 ). As is the case with ordinary least squares linear regression, multicollinearity is a concern in logistic regression because when it 552 Educational and Psychological Measurement is present, the individual effects of the independent variables may be obscured. Following Allison's (1999) methodology, tolerance and variance inflation statistics were calculated and indicated the absence of multicollinearity for the independent variables (see Table 5 ).
Discussion
On the basis of the IRT analyses, the item parameters of the IIS (Pascarella & Terenzini, 1980) were largely acceptable. However, the presence of low a parameters does suggest the need to review the wording and/or content of particular items. Items 7, 21, 29, and 30, which displayed particularly low a parameters, contained negative wording, which may have confused interpretation of the items. Previous research concerning the item characteristics of the IIS has suggested rewording the negative items to be positive to increase the reliability of the measure (Fox, 1984; French & Oakes, 2004) . Our results also suggest that rewording the negatively worded items may be prudent. It is important that the findings of this study indicate that the measurement properties of both the items and subscales that constitute the IIS do not differ significantly across male and female populations. Thus, no DF was exhibited by any of the five subscales examined. Moreover, the subscales did not show differential predictive validity on the basis of gender. This finding fails to support previous research by Pascarella and Terenzini (1980) in which the predictive validity of two subscales differed by gender. However, the results presented here confirm both the existence of measurement equivalence across gender at the item and scale level of the IIS as well as a lack of any differential utility in explaining attrition by gender for the scales.
One surprising finding was that the internal consistency reliability for the Institutional and Goal Commitment subscale scores was somewhat low for the sample (α = .68). Previously, French and Oakes (2004) examined the psychometric properties of IIS scores and recommended adding four items that had been deleted from the original version to improve reliability. Unfortunately, these recommendations were not available at the time the present research was conducted. Given the somewhat low reliability of the Institutional and Goal Commitment subscale scores, future use of the instrument should try to incorporate these items in addition to eliminating the negative wording of present scale items. However, it is unlikely that a low α coefficient influenced the results of this study dramatically, because the subscale displayed suitable IRT properties and no differences in functioning across genders.
This study serves to fill a gap that exists in previous research addressing the validity of inferences made using scores on the IIS. Prior to this study, there had been no attempt to evaluate the psychometric properties of this measure using IRT analyses. More specifically, the IIS has not been examined with regard to DF. The absence of both DIF and DTF in the IIS due to gender should be welcome news to researchers who use this instrument to predict college student attrition. Future research using the IIS would benefit from exploring the functioning and differential prediction of the measure across other subgroups (e.g., rural students vs. urban students, different races).
Limitations
One limitation of the study was the low percentage of students who actually withdrew from the university (8.59%). This attrition rate was statistically significantly lower than the rate normally observed after the freshman year at this institution (χ 2 = 6.755, df = 1, p < .01). The low rate might have resulted in the occurrence of Type II errors in the predictive validity of the IIS subscale scores, specifically regarding the absence of significant findings for the Peer Group Interactions, Faculty Concern for Student Development, and Interactions With Faculty subscales. However, the significant results that we obtained with a small number of persons withdrawing is a testament to the utility of the IIS and Tinto's (1975) theory of student integration as an explanatory mechanism of student attrition.
A second limitation is that the sample in the current study may not be representative of the population to which the results will be generalized. The participants in this study came from a university predominately focused on engineering, science, and technology. It would be beneficial to perform additional DF analyses and differential predictive validity investigations with data from institutions with a different academic focus. In addition, it may be useful to delineate between public and private universities as well as institutional size. Different colleges and universities may attract unique types of students, who in turn may interpret the IIS differently. Thus, extending the sample to more diverse institutions would provide additional informative results. A third limitation was the small number of items in each of the scales. This may have resulted in a lack of statistical power needed to identify DF (Robie et al., 2001 ).
Conclusions
On the basis of the findings of this study, the respondent scores on the IIS appear to be valid indicators of the factors affecting student retention. The psychometric properties of the IIS scores were favorable and the IIS scores were equally predictive of student withdrawal across gender. This is valuable information considering the widespread use of the instrument by researchers in both practical and theoretical work. As institutions of higher education allocate more resources to addressing the problem of student withdrawal, the IIS can serve as a valuable tool for identifying areas to improve intervention programs.
